region of MMP-13 and modulates its expression. Thus, our study provides a novel pathway for IL-1β mediated production of MMP-13 in chondrocytes. Since both S100A4 and IL-1β have been found to be increased in OA cartilage, this novel pathway could contribute to cartilage degradation in OA.
Purpose: Chondrocytes undergo de-differentiation as a result of in vitro cell expansion, exhibiting a more fibroblastic phenotype with serial passage in monolayer. The differentiation state of these cells has been characterized using phenotypic biomarkers such as gene and protein expression, cell surface receptors, and cell morphology. Using micropatterned substrates to control cell shape, we examined the hypothesis that the biomechanical properties of chondrocytes are altered in association with de-differentiation during passage. Methods: Superficial and middle/deep zone chondrocytes were isolated from knee cartilage from skeletally mature pigs (N = 10). Chondrocytes were serially expanded for three passages (P0-P3), and single-cell viscoelastic properties were measured after each passage (n = 43-58) using atomic force microscopy (AFM). Mechanical tests were also measured for passaged cells cultured on restrictive micropatterned surfaces (8 μm islands) created using self-assembled monolayers (SAMs) (n = 21-31, Fig.  1 ). The differentiation state of zonal chondrocytes was verified using quantitative real-time PCR of collagen I and II. Results: Characteristic differences between superficial and middle/deep zone cells were present at P0 as evidenced by their mechanical properties and gene expressions. After subsequent monolayer expansion, cells progressed towards a more homogeneous mechanical and biochemical phenotype. Subsequent culture on micropatterned surfaces appeared to induce a recovery of cellular mechanical characteristics towards the chondrocytic phenotype.
Conclusions:
The current findings support the hypothesis that cellular biomechanical properties correlate with phenotype. Results suggest that chondrocyte de-differentiation is characterized by phenotypic changes in both biochemical and biomechanical characteristics. The effects of de-differentiation on chondrocytes can be partially ameliorated by maintaining a spherical cell mor- phology using a micropatterned SAM. These findings demonstrate that patterned self-assembled monolayers can provide a novel method for investigating the relationship between cell shape and phenotypic expression. Purpose: Osteoarthritis (OA) is the most common disease in the aging population. Etiology of OA is unknown and the mechanisms associated with OA pathogenesis are only partly understood. Agerelated accumulation of advanced glycation end products (AGEs) have been shown to activate human chondrocytes resulting in the induction and production of proinflammatory cytokines and matrix metalloproteinases (MMPs). Tea is the most widely consumed beverage in the world and possesses human health benefits. In the present study we examined the effect of EGCG on AGE-BSAinduced activation of NF-κB and production of TNF-α and MMP-13 in human OA chondrocytes. Methods: The macroscopic cartilage degeneration was determined by staining of femoral head samples with India ink and the cartilage with smooth articular surface ("unaffected cartilage") was resected and used to prepare chondrocytes by enzymatic digestion. OA chondrocytes were cultured at high density in monolayer. Expression of chondrocyte-specific genes was determined by RT-PCR. AGE-BSA was prepared by reacting endotoxin-free BSA with glycoaldehyde. Characterization of AGE-BSA was performed spectrophotometrically at 340 nm and AGE-specific fluorescence was detected at excitation/emission wavelengths of 360/430 nm, 330/395 nm, 365/440 nm, 485/530 nm, 280/350 nm and band widths set at ex40/em40. Electrophoretic migration of native and modified BSA samples was analyzed by reducing SDS-PAGE. Cytotoxicity of AGE-BSA and EGCG was examined by using a Cytotoxicity Assay Kit. OA chondrocytes were pretreated for 2 h with different doses of EGCG (25-200 μM) and then stimulated with AGE-BSA (600 μg/ml) or native BSA. Gene expression of TNF-α and MMP-13 was determined by TaqMan assay. Production of TNF-α was determined using cytokine-specific ELISA.
GREEN TEA POLYPHENOL EPIGALLOCATECHIN-3-GALLATE (EGCG) INHIBITS ADVANCED GLYCATION END PRODUCTS-INDUCED EXPRESSION OF TUMOR NECROSIS FACTOR-α AND MATRIX METALLOPROTEINASE-13 IN
Western immunoblotting was used to analyze the MMP-13 production in the culture medium and the enzyme activity was assayed
